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AflETRACT 

Thii Import fumxatJize E re smirch fiQide d by the JDnit f^e locience FiDgruu 
( JFloFI thit tEf e sf e d tlif re liitiDiiEli^ bet^Ts en sthibi igf tiidfMs behiviar ni the blicl^ 
fpiac e f oie ft t^e cd uit^icu Altfhi Fare ft c tii^ipy ind fub rtrite diti iTere collected 
fEQia^l Eite f repre EeiitMkg 1 tmif ffqiiftiEe af ftuLdigE itTLging from ti7D tfi 227 
ytvf These dttt iT«e lu^ d m f ir^ b^luviar pie diEtum mode If to e ftmtte f lunxu- 
bOAy f or thre e ^e ttli« fcenuiof Rf ^ffEion iTLilyEif reve tie d t high dfgr^f of cor- 
rclitiDii b etiv e^n pre dKte d uid obf erve d itte f of Epie td {i^>^ md fn^^ ^ "^ P^^~ 
diLt«d fire behrjioi Iff le ctf tctiulfire b^hiviar A luivelipprDtEhto tuDdelingfire 
bEhhviar^tf e]^loieduEiLigfMe b^hiviar pie diEtum mode If for furf nc « f ir^ ^ eidwtl 
fTe igDitian, md croini f ire f e quemiilly Epecifu c on^oii^ntf of tli^ fue 1 c OA^k x 
weif c on^ue d TTith nureif ing ftind *^ dm ui g tli^ first IflDy^trf of ftuid develop - 
uifiH The mDf t piDmirLeiit tieiid IV If the fyncliiarLise d deve lopin^nt of the f^^ther- 
uiDff liy er of tlif f oie ft f bar tiid the oveiftoiy Meifiuef of botli fue 1 c tte gaiuf 
weif e f f fAtitl^ seiD ui ftmds *ge d < 20 ye txf , dien uuie tf e d fteidil^ TTith ftind 
tge Lftf htter tiid E Dtjf e |ie ,U4 nmlLtD 3 nich dumeter} downe d itdo^ debrif 
(D IVU) li*d the oppofite r^ litiDi^sh^ ivith ftuid tge , botli fu^ 1 c tte e**^uf iipidly xl- 
cr«*f (d tD tlif X lu^if f t bve If iLiftuLd5 4ged< 2Q ye txf before de c hninc ^ith ftind 
tge Beyoiid IQDytuf.the on^ notili le re litimifl^f b etiv^ ^n the foe 1 couple x uid 
fttnd tge wtf I t^miDTis { ane Ittion tliit fogge fte d f uif c uiopy fue 1 iDtdikg c antm- 
Tud tD uureife f h^itly itAl fttiid i ge Soine futl c tte g-[>ri^f lud iid difE^mible reli- 
tioufh^ ta ftind 4ge f 01 tlif entire fpinof fttiidigef ftiupled Tli^f^ nic luded m^ if - 
Tnef of gEomidc over uid fnu (Ia ,kff thui 1/4 niEh| DVVl^. 

[^huter uii ^f if of pre dKted fire behivjDifugge ft^d three phif^f of fii^ 1 foc c e f f icin 
tilt p iime« phi fe |ftinds4^d< 20yetjf){aiiefp[mded to the loiTe ft me i fine f of 
fine foe If tnd pre dKte d fire behiviDi , Ou titiuition phif e (ftmdj 4ge d 20- 4^ y e irf ) 

dff m^ d I p enod af mae If mg tneifure f of fxLefuelf md pr^ dicte d f ir^ b^htviDi , uid 
tilt fore fte d phiff (ftuidf te^d>4iyeirf}hidaLe highefttue^furef of fxLe fuelf 
tnd pre dKte d fire b ehiviDi S^nfitivity af pie di£ t^d fire beluvioi to fre ttli^r m- 
cif 4f « d ivith mcie tf uig fttiid tge tf faelf b^cune kff of « hunt u^ f^c tar an fire 
bfhivicr The r^fpoufe of i^^to ftmd tg^ wtf c one lited iv ith mae tf e d f e tther- 
inoff c avenge ind c uiopy bnlh denfdy |CfJDr duiskg the f irft 4 ^ ye txf of fttnd de - 
Tflopment Huf c one Ittion end^ d m ftuidf ig^ d > 4i y e uf b e cmf e tli^ f « fue 1 c tte - 
gonef le tche d due fliold vikie f wh^re fuidLer nLcmf « f lud t nuxguii 1^ decliuL^ 
nifhience on t^i£ Fire-lMie int<nf ily ( J^Lf} unre tf e d thron^iont the study tune p e - 
rind uid wtf pumuily inf hi^nc ed by ivtiltbb f me faelbidmg 
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INTRODUCTION 

Huf If 1 nixQuiiiy of IS f € tJEh foLide d by tlu 
JoxUFire Scunce Fia grim | JF;oF| Hierepait is 
divided xHa t^rahtl^ff Out d^tiilhey fmdincf 
TlufiTftliiK |p 2-iS| e^Idiee tlu If litiDi^sh^ be - 
tH e^n riH { e sf iDii in bbch spnue foieft ind f ire 
bchLviAT Hu sEEDiidhilf iJn ti-9)deEcribef the 
m«thDd Jii^ d to pre did f ir« bthtviDr f oi tli^ first 
section Ihif roe tliDd ^n^loy^d Ee veil 1 fxiftAg fiTf 
behivioi pie d3£ turn tuDde If ib^i^jftei refined to if 
nuHlek) 

Wliy k this rep 4it bcia^ fiiliHdci? 

ULepTnpDSf af tliif i^p Dit If to condtufe infor- 
mitian in put ane of the JF^ f milrepoit tlbd 

""RefxLeiiifiil md deve laptuem of fme muii geui^iH 
de c If ion fi^ipoit uiodf Ij OnDu^fieldisfeffmeiil 
of re litiaiuh^f uaonc stmd chuictenftic f , fme 

behivioi uid bum severity " Huf lepait u intended 
f or nitnrtl re SDTnc e mtiugeis .^ildlind f ire mui- 

I geif , SE lentifts , uid odLeif inleie fte d m Iloit tem- 
panldimc^s m tt either tiid tli^ fue 1 c Dttipkx Af- 
fect fm bduviai m die blich spruce forest type 

M«ie ab[nit thisp roj Bct 

Huf pia je Et ^is fabmitledtD JFloF miefponfe 
tD t bngftPindjig que stum till Diig fire muugeif m 
Alkfhj Hd^t long dD bnme d tie is of blich spruce 
f Dicstrcmiin nsiftuit Id hi^ mt^nf Hy f ire f ^ To 
iTLSirei thii que ftiDn ,rese ucheis from Y*le Uiu- 
verf ily did thr*e tlmgs 



luvioi obf ervitidiu Id jsfefs iccurtcy. To ie- 
c on^hfli thif ^ ei^it of the 21 ftuLds iT^ie bume d 
tfteifueli dit* ^eie me I fine d Fire beluvioi ind 
wettheiiveie ifcardedtftlif ftuidi burned On- 
f^TTettli«r md fuf If dttt iT«e lu^d is model 
mputf ind pif dicte d f iTf bfluviDi TTis can^ued 
with me I fine d fire behiviDi 

The results of die c oii^uif on of piedKte d tnd 

obf*rT*d fire belnvioi w ere encaurtginE Fire type 
uidnte of fpi^ id (i^^) iT«e r^hili ^ pre dinted 
for f even out df the ^i^Hsd^s Tli^ lu^ de gre e of 
c one litiim 1T4S not 1 EDnckifive 4Sf e f sment af 
modf 1 ic cmicy Hid tlifie leiiuuf iivide vuiety af 
fue 1 ind iTf jthei f { enuia f for blick fpioce iTheic 
thif madelif ftdi untested N^ veidie le f s ,tluf 
methd d of pre dieting f ir^ \\ ehivioi if « ^bme d bc- 
ciiue It his patentiil If in iltemitivf metha d for 
ifSfSfu^fMe b^hividi m Alistui b lick fpiuce. 

The fUEC « sfful luitig^ af tluf group of models 
wif ul ime j^e Ete d ontc Dine of duf refeuch Na 
f ngb mDdeling syftun met ill of the r^qiixemuitf 
of tluf pTDjf ct Re qairements XLC hide d the cipic^ 
ta cilciilitf iiOSuidfMe-hn* uitenfity |i'iJ),tli* 
fie ^ ilHy td predict f Me behiviar over tnult^le fire 
type f ^ ind die ibilHy to pre diet f ir^ b ehivior or^r i 
c ontmiunif rir^e df fiitls Td m^^t the fe le quire - 
mentf , E Dtnpanentf of f everil mode ln^ fy ftems 
mckiding BehiTf Pkif J ' -mdthe CmidunFBF 
loyftem .^siT^llif fepuite crown fir^ b ehivior 
modelf" iT«e linked 



■ F\ie Ij TTere me ifine d XL 2 1 blick fpmce stindf 
igedfromtiTa tD ^?7ye*if F\if 1 la i dmgs ^Tere 
platte d ig^mft ftuid I ge to shoir liow foe 1 cit^ - 
gaiits T»i^ Ehui^ Dvei timi 

■ F\ieli diti , sf isDiul ^Te itli^r iven^f ludfuel 
maiftmes { App endi^ B| , iT^re nf e d to iffefsfire 
bchivioi for ^^ch stindnfing exiftingmodelf 
Af withfueli diti , pie dinted fire beluvioi wif 
platte d ig^uft ftuid ige to shoiT hofr f ire b^hLv- 
iDi miy {hinges ora tnii^. Fire behiviDi iris 
EiknlitedfDithe 30tli<m*rexLil),J5th 
■Diodentf I , md 9 5th (e xtrem^ } p^rc entile 

w e^dier a ^niiiDf ^ genentmg i f limmib ility 
curve forblick fpmce (Fig 1-A, 1-H} Theflim- 
mil] ility curve itis then fp lit inta fuel sue c e ff ion 
phise f , fjch TTJOi unique fire behiviDi |se« Riel 
succ e ssiDn pluses fectiDn). 

■ Next, ma de If TTere te ft^d igiuist *f toil fire be- 



The full f mil report c in bf dofnilDid^d from the 
jrSPiT*bfite It iTiTiT f ir*scienc e ^v |se*icliun- 
d« JF£Pprojectmimb« 04-?-l-S'fi)_ 

l^ur^in £ h uiiUR < Riillinmcl \'M\A JblJAVk fire hrLdviuc 
prEJ:^l>:^ jiiJ fuel nc-tlinp ivilrm FUEL Mjb^^lnn ^cn Tcuh 
Rup I^T-lhT fljUcn ^JI I ^ Dcpl iif A^iLullucr, FurziC Sci-hil^^ 
LnlrjTnuunLriin Fiir^iLuiiJ Rynpr fKpcnmcnt Slyliua I Ji p 

"a^^jtvh.P L.C D Btvin^ADdR C SHi tCKlf Bch»±Plu rirt 
inuJcliD|ri x^^lnn- bcniiin^G ukcr'i^uiJc Clcn Tr^h K^p RkiR^- 
irih Fcol C^llin^ CCh US QcpL ?r A^ncuhun Fcai.il ^crvii-c 
RuLLy Miiunljin RcicidrEh Sivliiin 134 p 

hiirc^lr^ ^jnaJi lir^ Dkl^t Clniup I 442 DciLlupniciiljnJilruE- 
lucroFlbL TyniJuD Fcocil Fir^ BcliHbiurFr^JiLliun Sviirm IsFlk 
Rep EIT-V-l DiUwi.OZJ Cyn»liix Fur^iL ScnvB-r A^^ 

Vrud.U Ci.U E AlrunUrr jnJ R H WjLimoiii l«if D^vtkjp- 
incnl bx^ IelIiii^ iif miiJcln fur pn J>-lix^ -.rou x Hrra ilrorbpcrjU id 



^r>4in.bl £cu.iELi I 



Ih^h- 



L-c^ifcr ruEciHlilyndi LynuJuiiJuuc 
Ib39 

"tir^W J H , mJ E D R^inhLirJl 1DD1 AiUf^irtp ^eLis^d firt ^IfiMiil 
hy lixkinp miiJch iiThli r»-r jiiJ l^uwii f\rz bchiTKT Eci Ryp 
RVdRS-l^ I uri < ollin>. < O US D^pl ^F A pricuhurc, Fccnl Rlf^kc, 
RuLky MiiuiiIjiii Rcbc-jrcb Sivliiin 54 p 



FUEL SUCCESSION 
F till liability carre 

la thij report , the Unii fluuuiibility curve ' re - 
f ^if to the le fp Dtise of fne beluvioi , is me tmre d 

by HDir*ndi-U^tasiKceEfBii(Fie-l-A, 1-Bl To 
I Ef e f f tieiidf in fuc c e Ef iDii , fttiid I ge ivie nibfti- 
tutfd far time This metha d tf flmied blich spruce 
forest sue c e f sum piDC e e de d XL one dir^ ctioii tud 
pa Ee d souif iThit of 4 piabletu be E mf « we kno^ 
there *re luuJtpk p lOiwtys f oi fuc e^ SEion ui b licl[ 

Epmc* f Die rt.^ "* Thn c ^ fliK m pthfi ri ncl^xel ¥in<- 

Ehtxi^tenziu^ riH { e ssum pttluTjy f tTLdov^fim- 
phfying Oie f lumml] ihty curve TDUiAgite these 
Tifks.tluf rd.!^ f ocuEe d an tlif tuDft f luumtbb 
ind caiutuEm blicln spiace fai^ft typ^ ni Alistt 
blich sprue e -ffitliemiDS s Blucl: Epiuc^ bDgE, 
EpiuEf -hchea IT DQ dltud^ PiZLd iiiLw d bltck fpiace- 
htrdna Dd stindE IT ere e^ hided By e^hidmg 
thesf lefs c aiotuEm f ar^ ft typ^ s ,the p ot^ntii 1 vuik- 
tiim of sue c e f siDU p ith^iys iT*s le doc e d wlule 
focusing ou ftmds Out weie inoft m^cnttiilfrEmi « 
fxe histxd fttuE^ Dmt 

Mu^ f tE ets of Oie foe 1 i oii^le x Trere ^e 11 c oue- 
lite d witli igi durm^the fxst IDQ yeusof farest 

development In etii^rili f<i^ 1 ^ >t^€^i^ f ^ith Oie 
lijge Ft uifhienc e on fire b ehiviDi increase d during 
this tme periDd Tli^n r^spoufe fh^itb' r^s^mtiled 
ul e ^ [mentiil curvf wh«e r^te cd ceoit^lwie 
ma Ft lipid m ttke middle cd the curr^ tudgrtduil^ 
tipere d tt « dier uid ThA highe ft rites of gro^rtlk 
for these fuels dc cuue d m stiods i^dbetiT^en 2^ 
ind 100 ye us f\ie 1 citf ^oiie f tlut e ]dub ite d tlus 
tr^nd mcluded me ifuif s of f e tth^niiof s tudblich 
sprue* fm* ctnapyfuels IHg 2-Aj2-HJ Ri*ls 
igTth iTttU 01 no infln^nce an f ir* b ehtvior aver 
tim* eitli« de ere ise d witli , 01 wer* ume lited tD 
stuidige Metfujfs af fu^ Is Out de cr^ jsed it itli 
stuidi^ mc hide d { a us« j 10-hr ud lOO-hr} 
dawned ^aDdy d^hris |DVl^mdlfttei fuels CFig. 
2- A) These fuels qaichh" mcretsedta dLeirhi^Lest 
vihies duimgthe first 2Q yens of foiest develop- 
ment uid then de creise d ste idi^ to ne u zero IS 
stuidige rose fiam^O tD 100 y e us . F\if Is c ittgD- 
jus TTiflL na le Itticmsh^ ta stind^ge xlc hided 
^oimdc over (i^ ., herbs uid diTtif shrub s| mdfme 
|l-hrj DWD 

For the e xtiem* ^e ttli*r sc enirio , pie dated 
jne isures of f ire hehiviDi iT«e eIds^ ta ^id m 
stuids tpd< ?0 yens ,tlien increised druiiitic illy 



ts sttud tge iDSf from 2 D to 45yf4rs lastuidi 
te*d>45yeiis,piediEt*dKcJtri£veledaff (He 
1A> trid the pice of pre dKte d i'U ^Dsrtli sb^e d 
(Fig 1-B] These trends TTereprocEessivelymoie 



?D 



i 



5 



l«D 



J 



h|)!' fit.tiL'ib vulbi icikinr 



-Jl^ 



J] 



3*0 - 

i;d 

1*0 
?0 









* * 



JO 



i:o 



JtO 



I?0 



SPu^ ifa i^v-UH ) 



Figure I -A FlHmmHtili[^i-urvc prrJiLlcJ JiU^ pzIuIi^l In bUJnJ m^ 
fiirJG SS unJ^S pm.cnLilr FTLiLhcr ■L'cnKT>:^ 

IDA -I ^ * ^m * * * 

^ ^ 1 ^ r 



K^b 



* 10 DQ 

b IPO 

i 10 

n 



^IJS^'WM* 



^ 1*0 DO - 
'^ lOPO - 



*' 






IDO - ^ J 
^^ ~ 4 c)9^ 'pfrK4iitib iii-iil*i ^Gt Aim 



J* 



10 [ 



UP 



]?0 



Stu^ ip i^u^ I 



Fipun. I-S Fljmniirihilily i-uvr pnUfr-lLd ^XJ n.ljliiL In iljnJ iidc fco 
^11 ^S bnJ^^ pcrL'^iilzlEwrjlhLr'nELniriux 

sobdne d *s iTe ithei seventy decr^is^d fte dinted 

/^lSwis uifhienc e d pnminh" by { ov^rige cd 
feitheimass uid L'iJD xl stuids iged<4iye*ii 
uid w IS miie sponsive to contEui^ d mere ise s m 
these fuels m stuids iefdbeUTeen4^-iaDyf*rs 
This shift DC euue d doe to d£erenEfsxL predated 
fir^type ^Turf^ce spre id mode Is , us^ d fre quently in 

ViErE--k L 1^ j^?1 IL^ rffr^lx ufhir: in blJiL bprx^r CLi'bvilLmi uf 
aIi^Li in J nnrlhErn C jniJu TnThL Ruk iif Fiet in Ncollcrn Ciecu^ 
pnljrlLiibyblLini Eif(iK^£Ty^. W ■^nni^Jn A he»:L»n Jubn 
"^ilr^^ lunxlLi C hiiLcbLcr ^p JDI-JJG 

kjii>j.liLE F ^ , K P ll"Jrill ZJ H F FrcniL, L 3. Bur^u- 
C huvr^, n^ D EilIIee IDDD Thmrhcni r L>r fire 4in Irin^-lnm 
pbllcTDk L>J brcil uiLL-ci^*:^ in AIi>Jjii hiir^jl C:oliI>- iTtFui. in J 
vr^Crilv:^ ^^uiniLi SluJici fium Lie ZJuiib A mnn-ui Wicdl Furcid 
Etf(t^tyE ^ KuiE+.hkL inJ B J iU^^kri. CAtthnd^t Unii^niLj 
Pith, LyinbnJtlc f^ ^1^^^^ 

'lahnilUnc.J F ii^ E S tuitcbkc ICKiS SUniJ-lti^l tfT^U nFnil 
burn lEHLnly nil pnililrr rr^ncrjliux in j Ecuc^ly burned bbil 
bDEucL CzoLbl C jiihiiiD Jc4iiiHl4jrFur:iL REunLb ^^ISI-llbl 



thui {ichul fire Epi4 td niDdelf irhxlmere nj« d 
ma Ft fr4 qiuiit^ ui a Idcr JtindE |>45ye4Tf| fti 
E ontrift ^p[( diEttd FLiv^kieE EDntuniedtcirife 
IV ith IL11I4 tf nig f nu fa£ 1 bid .^Thuiii u uii>» 
« ^il^ WE i^t£ d HI ^ Dth Epie td niDdtlf 
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III iLdnJ bic 



£riur hbihE^ircic^ x fine 



Fuel su cvessun ; haEcs 

[^hirter tnii^f u , 1 rUtiftu «1K ft , wtE ui ed tD 
split du fltimml] ilHy curve xdj^ sac c e Ef uin pluf e f 

IT ith diftnu t prop title f oC fue 1 e dii^ o Jiticm ind iire 
lichEvioi f^LJuid NOtTjpr^dictB d f DT * ich Jtind 
under due e we ttli^r EC eiurio J iTiie ui^d is x^inti 
ind groi^f wer« delme tie d b li e d cm the d^gr^c cd 
Eimilinty of fire beliivior roe ifm'^ e uiicukg ftukdi 
[^hirtei uiH Jvf 15 fugge ftf d d^e e phis ^f iTi&dii- 
tnict f IT* b tliAvior picnte ei pluse (< ?0 y e us J , tr*n- 
Eitian plAse |?0-4f yeirsl iiid fore rte d plus t (> 4 J 
yetJE) CiujActeriftic s af thes t plus^ me de- 
scribe d ni tlus section Hie iTifhifikCE of fiuls oil 
fve behEvicu i^ difcusfediiitlLefallDwnigfectian 




Fipurc 3 T^pi^ blind cnmpuiitjnD dun^ Llirpmrcrp^i 
■fT* ^^v IVfa ycun Fuf ibc blund im ihc Ic^ bnd II ycura Fue I 
UD Lbc ri|bL 



TbtLr I ^^cTupic JucI bi 



■ CAlIn*^ 



Ficr 


Lg Jiftip 


Fuel 


Vjhe 


utcfni}' 


«1 


cjr«Di V 


FtjAErmt99 


FcjthfrBajj 


Z 


LRtH 


*4 


CQVcrapc C^p^^ 


l-krDWD 


*1 


Litter CQV^rapc (H^ 


49 


lU-\\t£¥¥D 
IDG-krOW^ 


«4 

11 


C^n+pj* but Jcftilb^ 


D 


Craundcavtr 


t S 


C^n+pj* bjjc bclaht 


■A 


Cjud^IveFt 


1 


tft) 



^ELdndi lumplrd n ^ J '^1^^ rjn^r 1-^J |ch 



Appn^ia Q fii 



imiplzlc EUbliim fxcl 



"Hie piDlwtf phijfi (< 313p*irE, Fig 3)li4d n 
spuEE caver of ime surf ice fue 1 ukd luuLy Jtuidn^ 
f m-hillfd ti^f s WAtlif exceptimiof occiJicaLtl 
fTETVwing tre e J , na hvnig overs t Dry wts preient 
Heibf were ibioidtiit tiid ttll EliFubs (e^ itjIIdw 
uid I Idei) b ecime alci^ ising^' piamniem tf ^ttiid 
tgt niaetfed iJTl'JJ Ici^dnig ivis higoe ft ni duf 
pht £e , but Diil^ for c d usf fue Is Tlie r^geiierttni^ 
civeirtcjy I ansifte d of niEDiispicuDUE bl4ch spruce 
f « e dlingE bene idk I iiy ei af h«b e mdslnubE 
Feitlnnnnsi wis ib sent ar ii* ir^ s d Fiti b*h*vior 
inndE^ niggE sttif f ve f ^v eiE lnuite d by feu L; daring 
tliif pliiEe IFig 1^1 Af 1 Eoii5eqiience,fbwiuDvne 
fudic e fire f ^ eit pre diELed |Tibb 4) under ill 
we *tiier s c enirifls _ 



TR AKSrr 10 h PHASE (20- 15 YEA KS) 



FORESTED PHASE l>« YEUSt 




Figure 4 Th'pii_il^liiiJLiiiii|iiiniMiiiiJiiii-H ■■- ■■iiniLiiin piluc LLdnJ Figure ^ I spii—il ■liiiU Liiiiipiiniliim Uumj iLr riiroi^zJ pbutr ^IbnJ 
■fT^^cjc 11 ynjr> fur ibc bIbnJ im IIie k FI bnJ ]k hcurv Tue llir bln^ Hicb^^izic ih Weun fur ibc bIbnJ im IIie IeJI bnJ I [4 ycur. Tue llir^lu^ 
UD Lbc ripiLL im ibc npibl 



T^LcI-AkEngc 


JucI b i^Ei br 


ifUDiiiKiD pbmiE idci^ 




Tk^Lr3 \^cjiJHc 


JucI b iAlCI fill 


FucrvdoJ pbuiLHil^a' 




FhI 


1_1 

2 D 


F«ri 


Vjkc 


F[^e[ 

F^^ticrm»dd 

Lrttir 


4_T 
D.4 


Firi 


Vjkc 


FLiAcimiiT 
LRtir 


FtJthLrmaxx 


IE 


FEAthE5H»39 


H 


l-hrflir^ 


1 


LUtr CQVcriDC ^^^ 


1E 


l-krDTT^ 


DJ 


LHcr CQVcriDC ^^^ 


IT 


lD-hr£ihVII 


D E 

1 e 


C^n+pj* hut dcftxll/ 


D«D1 


lD-hr£ihVII 
IDG-krDW^ 


D.2 

D 4 


C^n+pj* hut dcftxll/ 


4J14- 


eiBundnvtr 


1.4 


C^ntpj* bjxt hclD^t 


a s 


Craundnvtr 


1_1 


C^ntpj* bjxt hclD^t 


l.S 


Cd^u^^cb 


D.^ 


W 


CjnDrrfHclf 


4_T 


m 



^EUnJi lurnplrJ n ^ i ■^Ij^ rjri|jc 11-J^ ^^^ 
}^e. AppdJiL Q fnrLiimpkic cuidaa] hH 

Abundisl fhiubs tiiEibiict: spnif^ fiplmgEivitli 

I IT ( n- defined litler liyer defined tli^ tmiuition 
phtse 13D-4i y<tr?j Fig 4] Hie f cum item of i 

EontinuDus liy^rof init forfic« faelf daring duj 
phPiEE gen^tte d hi^ vtliu s f oj pre di£Ud kOS 

Lmdmeci ccmse dJLSZJ dc crease d tlirai^umt tlus 
phtEe Both f e ttli^niiDf s uid c uuipy fuelF fir:^ ^p- 
petxtd domethupluEe rndfiuiiueimrEE ui- 

Eicisfdnpidly 45 ftiDdige mcr^isfd Fredirt^d 
fvc bchEvioT danng ltu5 pliAf e uicreiEed^Tith Jtind 

iE« CRe 2-A,2-B>_Pr6dKted HL?i^tf not ljma*d 
~by f^ielf ukd ETif ^ It tene s , dFunite illy lu^ur 
jflitive to till p kDiie tj pill Eg IFig 5) Ld^t lending 

of fnu fuelE kept pndi£te d J'LT re Ittivf h" Idw |Fi£ 

[f| Hie emerging cukopy hid b^ L'^j£>, irhicli m- 
lub He d ci D^Tii f ire devclapmeol 



^ELdnJi lurnplrd n ■ l-l i^i^c rjri|jc 4b-2JJ yu 
*Se: AppnJiL Q furLumpklc ^uidam EhH 



The moftnottbb cli4Jtcteiifti£ of Ou fanstfd 
pinse (>^5yeufi, Fig ? 1 itis hi^ loidisg af 
feitluimaEE uidfme luiopy fiielj (Fig ^| Rvm 
45 la 1 DQ y e PUS .muLy fiultrendf Dbf erve d xi the 
trPULidiDn plusf c cmtmue d WiAtli^ exceptiimof 
fme c inapy hiel ^tdmg^ foe L; wen iiDie lited to 
stuid^gf m JtindE igedover LOIt yetxE Iharir^ 
thiE pill Ee .pndicte d f ir« b^luvuir re Eponde d dri- 
mitKilb' to ^Tettli^r |Fig 5 ind Tibl^ 4)withilD^ 
moving jurfic ( fjc s pre diEte d during low EeverHy 
wettlur md it ft moving ,hi^ xd^nsity crown f ire j 
predirted dur:rghi^i s everity w e ttliir A Eiett 
c one lAtum ta etv? e en fttiid 4 ge uiofme luiopy fuel 
la id for ftmdj 4ge d over IDQ ye trs iTif le fp onsi- 
blefor tlif c OAtmomg mere I Ee mpiedut^d S''Li 
duru^dLe Eun^puiad 



Hau dc fu«l su ccesMn etlJ w Bather effect [i le- 
dut^d f iTB b Bh ar bi? 

Pif dxte d f iTL \\ BbtviDr re sp diieIc d dnmitiE 1 1^ tc 
bath^ IT etOur tnd ftuid 4 g4 |Fig iS| Hieie tiTO 
j«spoiu«s tre 4 c entEtl pa im af thif »sf jiEh 
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Fipyn h PieJicLeJ ADS|dl JdJ J^JJ fh] irlbli^r 1d Tue^I riULcciiLiJn 
pliKAE udJ vcblliD riicVzbhv liiiT irpiciLDli ibr inr^iix LLl bu^cJ 
■TCI rqnci^kJi Uic rmLrinJ ibnJ i|Ubitilc4, jdJ Lbc h biiL^w Ec^cbrtl 



hi" 



Dbm I 



I Uic rmLrinJ ibnJ i 
I miirimum niJn-Dull 



b^luri 



bliclc sprue « IT I J 14 sifttm ta iire diinng tli^ p loii^^r 
phiie diif la Oke ibsenc^ af i e ontinuDUE fxLe fut 1- 
bfldlTig 2-A,Fie 3) AlhaughcDiTH UHUbud- 
jTLg TTif hi^EU ^ dormg ttuf plitEe , M lud littl« mi- 
pact on predicted fire btluviDr bee iiut CO use 
.f>1tC pie c e E IT ere sp ii ed taa f tx iputta ict Lf ^ 
c ontimiDus foe Ibcd 

Duruigthe tiuiJitmii plufe ^ pre die Le d fire beluv- 
^Di mere 15 e d, but the rugiutiide itie greiteit far 

predicted HOi> This btppeiudbecjo^e pre dut^d 
KfJ.SiTii Hsf li«nc*d prniLirily by f m* fufl 1 c Dvef - 
ige ^hichxLcmsfd mbftuituil^lietiTffndke pia- 

luei lud truuADii pluses Predutfd J'JJitu inflii- 
enc e d pnmui^ by fnu fufl iDLdm^, whuh oi^ 



fiTT t mode ft more If € fram tli^ p mne ei piuf e tD 
the tzu^itionpluie 



Jjhlr J PicJ>.IlJ fire lypr j^u pcvL^nLij^r ^F irlr^ fUhlb# 
furl ■ue-.^bIiiiii i_dlcgiiricv jnJ ibrcr v.njllici w.^cjriiii 
^Snr HOff^c [in. I Pkh nLW\ivr Lnrrtn Hrc ^eL iLlihCLTiihh 



n E Jthcr jccruiit jnd ftrc Irpci 
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Auotlif f f « ituj^ df the truu itmn plus e ^tis 
lu^er f4nfiti?ity of pre dirhd f ire bchivior to 
we ttlier J *fipe c itl^ f 01 pre dirt*d H0£ W*itherli4d 
L ftiDuger ziiflueuff anpredut^d HOb~be c nif « f me 
fuelcDveiige itis ne ir|y i outnuouj ukdfTtf no 
IdiLgei t hnQiting f I ctDi f mc e tli^ fluumg front 
c cmld spread iTHhcnit b^Ag siDwe d by u^is ^ith. 
fpiTf e futi c veri^ Converfe ^ , pre dieted J"U 
wtf ftill hzuite d by rehtive ^ kiiT vthus af fuu 
fuelloidmg ukd thus , frtf not i f fensiti?^ to 
chinges miT^ither D e fpd^ thf f ^ct thit foe If 
cetfedtd be n hunting factor an pje dieted f<OS 
dcrmg the truu itian piuf e , pre die Le d HO^-^xt 
lu^er m the f OEC ft^d pliase This <LC»isf ^if due 
td ilu^ifi effecti?^ wmd fp^^d Hu effective 
wmdfpffdmcreifedbfciufe the fluum^ front of 
Lcti^t ciD^fn fires ,±reqi.uiit dumc the fore fted 
piitfe^iT^ze drxv^iiby ] foot w mdf , which wert 
iq^ tofpje times strong! 6un the nL-sttnd iTuds 
dinrm^fuifue tiidpissKC crown fjresxL the trm- 
f Aon phi St. 

The fore fte d phtf e e^iibited the hi^ustviluef 
forpredieLedfire beluvHsr [F^ 5] PredieLed HfJi^ 
wtf msuuiPil^ effected by e ontnine d diange s m 
fme fuelcDvenge uid L!JU.> md pr^ dicte d J 'LT c an- 
tmued tobe mf hi^ikc e d by fxte fuf 1 loidAie Hoit- 
e vfz , diff^renc e f m prediete d J'CJ uudue f it^ s 
e tused by vtmtum EL fae Is hid Itftle caiuf quince 
froinifve fuppr^ ssion stindpa mt b eciuf e letive 
eiD^mfiresiTfze e isi^ mitiite d it n 11 site f Even 
the law e ft pre dicte d J'JJ far ictive crofmiiref 
woaldiiul[( dfcct ittiefc usmglundiiewf or 
e qu^iiuent difficult or A^ofsiile We ithcr .rttlur 
thm foe 1 bidmg , ippe utd tD b^ the most m^or- 
tint viiiible durm^ f Dieste d phif « u^biencmg fup- 
pEcssion stritf^. 



lathij sf ctJDii ,»fu]ts of thu Its E irch VE edixl- 
ptre d witli atlui f imilu rtudies lotiidifif cd locots 
pnie boie tl faif ft XL Swe den" uid nxb-i^ui^ f ore ft 
mtht Cuudiui Eoch i£ E '' botli c onchide d thit 
fUiidige inf hi^nc e E fne behivioi daring ttr^ 
fU^^s of f oie ft deve Icipuifiil 

Ikeiidf for pre dKte d fire b ehiviDT mbbch spnue 
foi^ft iT^ie fiuiilijta ttLose hl Scotipnu foieft 
For bath fore ft typ e f , OLeie TTif lu^ le f iftmc e tD 
f n dflnkg ( tj^ f Die ft de ve Jopmeiit {< ^Oyetxf), 
f oUnircd by XLCif isng me I fine f cd pie di£ t^ d fne 
behivioi f Di die rLe]{t dne^ dec^def fte dinted fxe 
behivioi leiche d t pltte tu tftei ftuid tge i^iched 
4 J - ^0 y euf , tli^n iT4f miie Itte d ta jgefoi tllDldei 
ftuidf locif isng tne ifure f cd f^ 4th e 11110 sf iv eie 
idcntifMd If die piiuiuy ciiise of n£»is(d pre - 
di£t«d HOimbothforest types Hawever ^fir* re- 
gime fb^tfre en the tiTD fti.1^ sdes ue qujte differ- 
ent &[nfii fire f pre dammite XLthe bbch spnuc 
f D»ft typ^ , wlub sndicefnef tx^ ccnutnonxL 
ScDtjpine fore ft type ^lule Emopyfu^li tre * 
ftTDiig mfhienc e on f ire behiviDi mtli^lilul: 
fpmc* fore ft type Ibiil not tli* loc ols pme f oie ft] , 
th«y did not titer tie ndf m f ire b ehiviDi c luf e d by 
ff ithemiDSf be c tiiif ctiiopy fuels developed m 
tULdem IV itli f e itheixoa f f nibltck fpiace 

Tcmpaijltiendf cd pre di£te d fire beliivioi for 
fiib- i^me f oie ftj af the CuLidim Roctie f ind 
blich spruce of mteiioi All fh^ wei^ not tf we 11 
EDUflited HaiTever.theie were t^o tnimfiDulu'i- 
tiEf prediLtcdfire beluvioi tr«Ld«di^iTT*rdsiTdh 
!££ dnnkg ( tj^ fore ft de v^ Jopment uid Ittei , tft« 
€ mopy flit If be z uae z EmtmuDus .piedKte d f lun- 
mib ility STif UDiebttd tD t^^ [^tiiopy foe If b^ - 
Eime EontmuDUf diie^ stmd i^^ re i che d 2 5 y^ vf 
f or flib-i^ me foiestf ind 4i y e us f 01 bUch spruce 
forest A pofsiile i^ isou f 01 tlie Ioith ige of eul- 
opy closure xl fub- 1 ^nie f oie ft ^if its tuoie fontli- 
er|y lititude ^hirh uiiy hiv^ mppoite d f tftei 
poTTth ntc s . 

C Dxif ariscTL 4]f predichi buJ cbHrred fir& 

Pif dicte d i^Svikie f w ere close to Dbfeived 
f{OS(Fi^ 7| The ei^itfite Eomptrif onf b etir^tn 

pre dKte d uid obffivfd fire behivioi li*d m R~ 
vihie af QPi^ The slope f 01 tli^ Imeu nia de 1 wtf 
cbsf ta DUf (1 3 34 1) tnd tli« y-mteic ept iT*s ne u 



zero |0 52D7>. llLefe two vikief uidK tte d thLt, 
wlule viluef TTeif Tre 11 c Dixebt^ d.predicte d i^^ 
fh^itl^ oveif stmute d icti.i*l H{ JS Feifect tgree- 
ment betrre en pr^ dicte d uid d\\ f eive d i^L^woiild 
occur if the points fe 11 tlong the liLe |slDpe = l)in 
Fig 7 Til* tfTO p Dmtf filth est frcmi the lin*^ere 
ciD^m fires Iiithefe mstuLC e f pre dKte d ^{JSttis 
lu^ei tliuL Db f eive d i^Sby 30 -^0 clunf^. 




« ^a 1*0 iJt ]aD 

Figure 7 ObinvcJ J^if ^ >. prrdicLzJ ^J^ I Lc ^lc rcpoEDCnu '^=^ 
iifnnc EcpuElrJR ii fcr Lie hcinl fil r^grc^JHHin linL |koI ihiii* n) 
y- IJJ4lx + l]S2l]7rn-^| 

This *sse f fluent IS b ise d on I re ltti7*|y finill 
namber of absfivi turns mdcuuuitbe considered t 
conchisrre e vihiitum of die f e niadels FiiriTife 
c ononis ons XLC hide d one fite mtlii uitemie diite 
plufe uid seven sites m tli^ f ore fte d phtsc 

FIRE BEHAVIOR MODEL STRUCTURE 
Intrtdurtiam 

The uif dLod of pre dKtmg f ire b^luviar pr^ s^nte d 
hue If iioTf 1 f Di baif il f Die ft It tcceptf contmu- 
onf fue 1 uif jsnrenients |ie , custom foe 1 nia dc Is) 
uidpredKts ROStudl'UiDi fiufic^ tiid crown 
fir^s Duf ta die Im^^dsu^le size,furtli« study 
IS idvisfd before icceptncrefultf fiomtliif tcclL- 
nique f 01 inuii gein^nt ind si^pre f f 1011 tpphc t- 
tians HoiT^ver, tlif uif dLod ipp euf ta htve eiett 
potcntiilto m^roTf pie diE turns 

It sliouldbe nate d tlut , f nic e the metliod IS new 
uid nat mtomtte d^ man effort if le quire d by the 
userta cikulitefire behiviDi iifAg ill tine e 

^SLhiiniiicI J HrHJ A Hjcn^lr^m ^^^T Furl iul^o n^ Tdc bc- 

liHbHir in Ihr SwciJehL Icocil \utrM iZADuJan Juunul ?r FurciL Flc- 
briEEl^llDT-III^ 

^Jc^^iE Vf C,^E A JutiDLos hf4S Tbc nlLiliTc iiiipuclHDccur 
luE^irinJ wcirilhcr ^m Vwir tzhuviiir in luhHlpmr FiirExli D-ul^^ 



mDdelf FiTft^ om nj« s i rt«piTif t piDgn ss um to 

ifsignfire typ« {rmftct ar cromi) , wlu£h dicttte f 
^huilLDne of thif « uin d^ls if lued^d tDpredutfiTL 
I] tluviDr {Fig S) BehivePhuo uicDipantes 1 Emu- 
lu piDC e f s but usir^ I difi«resl crown fir« sprtid 

ILt£ IUDd£ 1 ' 

Prtdictng fii« beh^vur 

Tilts EE f tiDii I ammiE I Jtep-by- ftep dErcnptioa 
cf hD^ to ctkiilite fire b tlLtviar ^Titlilke niadeli 
usedta detemuLif the f lumutbiidy curr^ B«ctiiie 
It relief dii « x utnig ixui dt Ss ,uf ers williLe e d tc 
dDfmbid Beh*vfrP^f J ' ' Tin oOiflrmDdels"''^'" 
sbcmld b e nf « d ic c ozding to tlu dee ctionf below 
^pciidi:^ C ccmtiinf mai^ detiiled inf ainiLtiDn 
n£Cfssiiy tci ctkiilite fve b thivuir, uuladskcprc - 
diEtiv« moduli 

1 C3LCiOf« 4 fuelmcide 1 tD d^suibe surf ice fuelf 
Tluf cuibe I stukd^rd or cuftom hu 1 ma de 1 

2 Quuatify c inapy fuelf TliJ«e lOQirmj ue n- 
^uired Cl3D^tm± i tnopy fiu 1 loid , tiid cin- 
apybifs IwightlC'ifJJ) 

3 Irgiit fodic e fue I.^tq ttli^i , uid fu^ 1 mDiftore 
diti nito BfliAV« Fliif J If more lluiioiu fuj- 
ftEefuflt^e eKiftf.Ihe tiTD dmeniiDn*! 
spread fe itore fliDuJd b e uf e d Adjojt cuEtpnt 
sfltsef tD cikulitfl nnftcB i{€f^ (fTcJii^.j^.^ , J , 
fudice FL/ (F^fJ^if^^^ , tiid fiuf LE e he It per 
muttr*i<Hh4-xj^iJ 

4 Uf^ tlu ciDffnfire mtiitifin ciAeni ' ~ to ciku- 
lit« cntic*L FU (FLT^Jt tilt mmniuni J'Uiij^^^v 
reqojr^dtD igoite c iiicipy fiulf 

'H'Lfam^*^ FLffj fire typ* = nnficefire 

Use Ou BeluvePli.i53pzedi£t]onaf i^jD^^fLifu 
md l'iJ*^j^,,yto r«pr*fi*ist Dveiill iflJi^ 
|iiLfi>4^iuil iTid OT*rill MJ ( J■"J_J^ iLhm") , re - 
fp^ctive^ Firebehi^iorcikuJitiDns pue 
Eon^kte 

1*1 i'^}Rj^u> FJJp: fee ^p* = crown fir* 
[^cmtmuc Id step ti 
i5 [:ikialit* ictir* crDfmfire HCJii (i^tt^^^^^j^ 

witlithf ictnre {renin fire fpic td model 
7 Ufe the crown fir* spr*id cnteru'' tD cikiilite 
tlu critic ili^S<i?L^^^ Ihif If til* rnxkimiiQi 
/W.^r*qune d ta Ji^poit in ictive [rcnmfire 

5 Can^iH J^^ij^tD HO^y H 

Erawnfre TlupLfsive crawnfire £pj*id 
nna de l"" If Of e d to cilrultte pifSF:e ciawnfxe 



HOatRUftoEdLdtiidthe FUmod^l"" modi- 
fied to predict J'U contributed by € uiopy 
fiuk duruig ipifsnre uoimfire IMJujuuiii) 

FLfft]aSic.="FiiDinrfl 

b)H(L^i\fly,> /iJUjfire^pe = ictiL^e crown 
fire UfB RO&dJLv ctkuJkted HI step 6 uiddu 
/-Lf model to predict FO c mitrftiited by 
cuiopyiuelf dunog tn ictnre cio^mfire 
(FUi.™5 

FLr.jrt^f = FiJt jiHFhl 



nJsafu I Licfauvrhlui 1 1 




1^ I I'lE^lE^ J FJJli LJ 

iii^h n fire -E ilibl niii Jl 1 1 F' 



[3|FUy„.. 


JJJu 




|.^i. ^.,| 



I - I r-r: J^lf J flVJivi 
1^ ion II Tir: -ill il niiiilLll 



li K| PrE^ci^J ^fUif^E.MJnJ FJJm 
>C iiihhnlii- JLlki^FC/DMil:. 



UtAiarr fll'bl 



r:«J^> 



1^1 Vcb 



Fr.*J 



r\A 



l^-l|^^- 



I I'i_JilIeJ HlV^.iirf inU FUj jh^ 
iL ii^h niuJ-l bnJ F-XJ miiJEl 



Wrtiu^^ i^<Jii^,l 



HUii-,,^1^ flUiihi-u1 



* i ■ 



Pn. JiL IE J Ja J^AH-f it^ Fcy r^_1 



h iniK >• I ■■ \libil ilc^LiiJim^ ilruLlncol ni-j-i^l^ UtCiI In prtdiEl Fnr 
hrlJviuE tir^-krlz-J iLnS-ra r=fn lu ^^p^ EiiIrA jbui c Chxllmc Eubiv« 
IdJpzbIc mnfcl hhv-- L1_ill lsi^uIci flic l^pc, vHIiim ■ lUErjLrilrc 
■ pFcuJ mriJrl, iirjn^ - pjibi>c EifiiAn fire iprcuJ mriJrl, in J rr^ ^ 
fr-lzLC LTiiwn fin iprrjJ ihuUlI 

Fue beh&vur. FL W uiwjiglit ecBiqi b 

Stuid dttt fcom Hie JFS P demoiutrition pro je ct 
4lFt Wimwn^it, AK{FW)iTtJUjedto iliiftrtte 
hoiT fuel uid w e idLei vinib le f inf hienc e f ire be- 
luviDi piedictiocf b I f ed on tlie uiuigemcnt of 
mode If U5e d HI thif report Fore ft c OE^of itioii it 
tlie FV7 f ite w tf typic tl of die blich sprue e- 



. iS 



'E^lhnrncl, R C Ittl PhnJa^LMf hha^liih in J liicvFL^nvD fl^nH 
Lbc NaLicrn KiiE.1 b ^InxLimi Flci Pup INT-LIE LJ jAin, UT LJJ. 
Dcpjiim^l DfiliriEiLullLjrr Fnrzil ^ctVilt Inlcr^b^wKimMi hiircmt ^nJ 
Rjii^r C^prnm^l ^tjLMrs ^V 

\u^iEDn,L' I 1^77 TnJ ni Jiir llu it^rlnJ ^pmrnl efF 

uu^hn flic funa^uD J^unbl ill Tiircil ILcvcnLb 723-M 



f e itluixoa Ef f Die ft t^e m uit^iar Altfh i Hu 
a vflrrtcuy iT*s ne ir|y pun blict spni€fl,thfl inni*!- 
ftoiy wtE damnute d by eiHicecmf diruf shrub e , 
tiid tlif f Die ft flDoi li*d I lu^ { DT^r of feitli«- 
mDSSEf Iti 200 1 , foTn treitmeiit sftes {sludf d fuel- 
bif tl^ f IT ith Tuiibb thiLiiuL^ md pim^xkc tixuige - 
meiitj} trid * c ontrDl sd^ Trere « stiblifhe d tt FW to 
study chuigsf uifirehiEuduidecDloeuiliQi- 
pLctf Bi f e d an uietliDdf descritiE d eplF her, fire 

I] tluviDI TT*S pif dlCte d f DI tlTD of tlUfE iiL^s Ou 

CDntTDls^ tiidone of Ou ti« ituient f it« s {tl^iui^d 
tdj IDxlDft tree deiudy widi lis^bs pimi^ d fioiii 
rerunuTLg tie e f to i h^ i^it af f duj f e et) 

Sttrid dttt iT«e lu^dtD cr^ite cuftmnfiieliiiod- 

(lifor eichof the tivD fit^s {Appendix B} IntiskfH 
fiielTikief C«^ flirfice ue i-tD- vohime ntia.uid 
he*t af c ombuftiDii} weif b^sed on publiihe d vil- 
ues lAppeiidixB) Af f « ss uig diff^eiu « s f oi ui- 
ftmd ^Te ttli^r betfre en the tiTQ sites pofedi dul- 
lenge Smue af the mode If used u^ fensitive ta 
TTettli^r irgiiti , e fp e Eulh' wmd ^TxLce die effectf 
af thirmmg on ftmd tniEia c hmitf tx^ not^ell 
knawn^the f election of conditiaiu f oi mftuid 
TTettli^r ue d^tJil^ d be Ioit Thefe c onditiDi^ Jie 
impaituit tD note bectiu^ eixDif c onld ovenThelm 
tny differences XL fre bchiviaibetiT^endLe tivD 
s^f di.ie ta fiultre itmentf 

EEfectrre m- ftuid wmdf uy din^enedif ftetn 
denfity mcieisef ,fo the effected fttndftnic- 

tuie on m-f tuid wmdf u t^ic illy qiiuitifud by * 
TTindtdjnftmentfi€tor{WAJ-) Wmdfpeedit 20 
f e et If nonnil^ nse d to cilcnlite the WAI' * Itioni 
fne 1 tie itnient site f piire d wmd Db f eivttionf were 
re E Dide d 4t ibont S f e et ", fo thit diTisnotpofsi- 
ble to ciknltte IV^' mthe stmdudiTiy liuteid 
w£ wed ^DTUQi 'f fbidief onwmdspeedjinTjri- 
■bb ftmd deiudy for bltck fpnicefoieft m AJiski 
ta obtixLi WAI' of D 11 far the cantiolsite tnd 
G 21 for the treitment sfte . 

TiTQ prob lemi irife when *fise f f mg Ui^FAf 
Fnft , i>M'jVJ If mput mto Behtve Flof J , u b i f e d 
anfme WDady debiu tndgrtff litter mpxLe faieft 
tnd miy not ideqi.i*tely lepie sent die fmefuelf 
^huzh E my flirf ic e fxe m Altfhi {le ,fe*dLer- 
niDSf) The moiftare af e xtxLction for f me TTOody 
detiiif If loiTei thtn f 01 f eidLennof f e f Urns, if 
fe itheixoa ff fue 1 moiftare u n^mt inta Behive- 
Pbu3 .fm b eluvior TTiUb e undereftumte d Hu 



beftwtytanfe Beli*ve PhisJ wflli the bltck 
spnu e-fe^thennof f foieft typ e i5 to ciknltte 
D J'i' Af w ith the f me fuel tnDi5tare tool m die foft- 
iTue mdufe thisis i pio^ f oi fe^thennof f loa if - 
ture (wludLmiy be hi^ui). 

loe c ond , we tneiT thit duLining iff e cte d till fuel 
moiftme regime mdie tie itment fttndf lotiidief 
indiEited thit widiAL the first tiTO ye txf ifteifuel- 
tireitf were e f t*b hfhed ,f e ttlieimof s moiftine con- 
tent wi f , on iveit^^ ^ 50 K le f f tliuL m tlie idjicent 
contialfite ^ Opened ftindf drie d f iftei tnd chtx- 
Kteriftics {vubilHy ) of tlie tuDSf Jiyei Its e JE in^y 
hiTC been indicted by die tiettment Initten^tta 
ciptuie the fufpecte d difieienc e m fue 1 ma iftuxes , 
the DM'jVJf DT the trettment f ites ^ts re due ed by 
JO%ielttireta die contralsite DJ-i-AJfor die FW 
extiigle 

Tkbli 5 fhoiTsho^ ditinitiEjlb' tlie f election of 
WA!' c in mf luenc e pre dKte d f ire b ehtviDi tiy hft- 
mg p ere entile iietthei t fuif ice fire ctnbe e]f- 
pectedta igiib ctnopy fnelf The ll-^' used for 
the CDUtialfite cmf e d t trins Aon to aawnfxe 
iThemre ttlier f evenly wts veiy low mdicitmg 
cuiopy fuels ignited c*si^ If the ftme UvU'if 
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PcncBUlt n < ^th tr TV h«n smrfnt fire 
tr^njthncd ti cronn i\r± 
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L^IL k \ jiiJ R JjiiJl JOOS Fucin Invlmnl dcmcwHlnLh:^ Hilci m 
lliL hiir-Hl fcQCHli uf mlLFFzo AIjiLh hmul r^pucl lL>[b JunI Fiec 
'i-.iLncci Piuf^LMK pHiriunLi^ AH Tuudl CbicFi CcmrcrcnLE Fcucilry 

'^iirum, R A l?M^ V.' md ■ Jpulmni fuL liirn fuc pr^ Jfr-ln^ TKr 
hrl^viur m Lbrc ^uEl1vpc:^ m aIi^j Rci Pup PNV^-JC4 Pnirilnii, 
OR ^J ^ DLpI iif Aj7».ulLur FurE>l Eextec, PKifu. NurtLwciL Fdt- 
ol mmA RiD|ric txpcTimciil ^Llllllll S p 

^^vlhnnitl, t C ItU Hmv E? picJicI lhr i^Lid jnd iiilLniiE^ L>f 
bn.ll und ran^r rim Ciin Tr^li RLp EN7-U^ O^dEn IJI IJR 
DEpL ofA^ricLllur: FcqliI ^crvii'c EnlcrrnuunLdn FiiniLjnd Rjn^t 
ExpE-n Kciil Sibliiiii Ihl p 



Nuiidl R I .^^Ieh Jiid F llcn>j.lirl IQDf FuccM llsur m^iilurr 
l-c^IehL zrindflrrdun^EEindfr-omAliinkj ^IbiLiTLEh Krp S4 IJ& 
DcpL ?r Ckc Inl^nr, BuEtriu ufLund Uyni^cm^l, A IkaLj Fire 3cr- 
viur 111 p. 



usedfor tlu tif Jtnunt sdf , truuibDn ta cxQinLfMS 

only oc cuTTEd [iurmg hi^ fEverity lie ttli*!, nidi- 
citni^tlu fhi [Ic d fiuAnf il: if effectiL's Ltr^ducing 
ciD^ni f ire lut However , is the WAFif mcreued, 
the jeUtivf effe ctivene f s af the shid^d fue Ibre plIts 
decjetse to the p DiDt irlLere the differeiLce if lugh- 
gibli |tSAi' = 0^11 B If e d on irlut If IcDoiiiL ibcmt 
the ^fectf of tr«e dcnf Hy an m-ftuid frnid 
^B*d'^-S frV4J-"of OJltoQ J5iiiiiDfitl4r<^ 
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D J ID IJ 10 r 

DFF^f C?i> 

Fipurc V ELcipjiDic Hrrrrc bcbi F iiir La in JiLnul DFF^ 4|euu+udJ 
l-hrll^TI?! riirlhrbciimmLinilr v illi HlbnEHpb ■ 
■^juilmcnl fu-liir ipplicJK 



Du wnrf 



7^^m !7 iltaslttXEf tlu re fpoiLje of f ire ^ el^vif>r 
la iringe oTttiddJUul iJi-^ ^f {i e hCe^^^e^ u^d 1- 

hr OH'iJ) viliitf Til* butt ina« NOinfipans* 
curve xiFiciir^ 9 itis diu to diEfereiLcef uithe 
ftniEture of the fUEfice ~ uidth4 crown fir^ hid d- 
tlf HLOf e f umlm witli tlu fue Imoiftine regime 
cf f e i&eimof f will nmue dat^h" natire thtt du 
niDi5tare of « xtnif tion f or fe itheztnDSf if higlur 
thin tilt VI kie fliownm ftgiir« 9 (-5^1 Tlw fnw 
fiitlnioutort c ilcTilitor nf « d to deteixome ime futl 
niDi5ture ic c oimtf for i lioft of enviroiisunUl f i e- 
tars.thDU^ 2 if one l£ tj IkoiT fT«lltlitse stjve is i 
fcbftitutt f Di ftithenuDSf iuoifti.iz4 If Figort 9 
ic curite ^ refine ti the fhipt af the re fp onf e curve, 
the gr* ittrt different e f m iiUS ind J'"IJ bttin «n 
tre ite d ind mitre ite d sdef iroiild dc ciir wlitn 
Df^'.Vt weifl loiT*st <ie ,wl«re ftie nirv« if ft*«p- 
cft} 1h£ luive becDiuef ft«eptftfa£ iJf'I'xVfclower 
thinlOftfor J-L/iiidI5ft for f;CJi 

Bifsdonthf isfume d eff ( ctf of ui stind 

TT4itlitr nvi£wed ibaT4 .predicte d f ire b ehivior 
for the t^^o FWsitef fiigg^^te d tint ifctde d hiel- 
brtitf willlkiv* httlumptctmi HUS^Fig IDllnn 
TTill rtdiK« r^'LT tluaugh reduction of cidhh iire 
rift tFifi 1 1| 



D e fp ite higEier snEfic e wmdf inddneifuelf m 
du tnrauent f itt ^ pie difttd HCJliiTLS suzoilu to tht 
Lontralfitef Hu i e if on for duf wif tlit lairti 
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J ]• i: :a c' sq 9j 

eeJil^J AD^roi LQHlfvil uJ Eti.i£kei][ Hllb 



IJPQ - 








F.phta 



: ^4 j^ :a t^ m 9j 

PmlkK J J'iJ far LUDLnil u^ijcblmnl iiLci 



C'iJJiindlii^i*! t-'WUiitli* conlTDlfitfl wliittm- 
{ieif«dtiu Bicidtnce indftveiity of croiiiLfnef, 
j(£peEtiL'(|y Tins al turn uieint tint tlit mad elf 
zep li{ td m- ftuid wuidf witli the mudi ftiEm^r 10- 
ft wmdf ind offset my redut tioii in fire beluvior 
[ luf e d by lu^iti foe 1 ma iftuxe oe loiTtr m-ftind 
iTXid5intln coi^Dlfitt PndiEte d J'LT ^Tif hi^er 
far the c cntrol sde b e e inf e fee euloj^ futl la id- 
mg md crown fxt incidence frerehi^er Tlufc 
two f ictcif { le 4te d 1 luger pool of ivulible fme 
fuelf thin fTis pre stnt m tin tie idnent f ite Tlnse 
Kfoltf ut sxuilu to I s epuite f ire b elnviDi ftudy 
condiuttd *t thf FWfite usngi dferent uriDet- 
ment af uiDde If '. 



TbciicD.t Jlin^ AniDulyiuEFribuJEjruclhrcuLiiiDrirchLl-iqiiiE 
TrchniLLi Ficr Muu^cmapl L'' U ^ DcpL Uf Lki lnli_r|ur^ HuroK ^r 
E_ikJ MjnHjcnicnl AlaiLi Firr £czV|up 4L f 



Affcndn: A.^Veai}i€T Kcnarus 

PcrccnUkTiothtr T*mptrjfrt RH 



2*-f»gtTilnd l=«l«nbtarc(«J 



SA Si 71 1 11 12 li 

31* SC CZ 3 » li 11 

35A EG 54 S t 1 ID 

Si* E2 A3 S t 1 ID 

SlA E4 4£ G t 1 ID 

CI* fiC 43 C T D a 

■i* 11 3E ■ E 1 1 

as* T9 39 11 S E 1 

Fcrccniil: wmllirr J_ilu v Jb JrlcanmcJ hy ljLuIhIid^ hvcih^ vhIuc:\ Fnim 32 rcmu^ juliiinulr^ FHLilhn iluliun^ ^RAW^J rcpr^icnlinid Lie 
hlhk ^vuLf furl lypc in inlrrt:^ AIjiLi Wcidlhcr ^Ir+zcvi iHini wEErTrEucUr^^riih^ ul \ IQW huuci during ihc hum xckhuh, JrHnLd ixVdjy 15 
LknJuyh Aupuil I Thr 1iinr pzciuJ furwciLLzr iihinvHliun^ unnJ jmun^i RAWi iUIkv^, W1 fclllcLwccn I4li5-1DD1 Tie FirzFjiiidv Pluu 
pr4prAm w^vf d lL>LLkubL± pcvccn Jlr wfaLbtr. 
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Appendix B. Custein f^el Hfldds 



Futl9UCCt55lDn pk^9< J F SP FL T^ ^IrrvUflht 

PiDBEcr TrjBSlUon FortJttd C intra I Trt^tacnt 



F<Elp^rjmEhr d«i*a naU jHtn 



l-hrf»r«itf)*ir fvcl In^d -bd svrfjcc m JtErbti [tin 4 jcrc h 4 D 4 nd bj 

1-hr f*r«5tfl*Dr1^El load - Itter lilDn ^^crc h D^ 2 1 D^ na hj 

1-hr f*r«5tfl*Dr1^El had -ft j di< ma jj lilDn^ j<rc) D^ 11 4.1 13.1 U.4 

FtrE9tf)*Dr<aTtrjft -bd smrfnt m^tcrbli C4h 41 ■ 3 1 fl 

F»rE9tfl*Dr<aTtrj|E-htt<rhih 49 7E 17 1 « 

FirE9tfl*Dr<aTErjfE-fEJth<iTnDJjiMh 2 IE H IH IDl 

1-hr £1 »"£> fu< I Ifr^d lilDn^JcrEh D.1 11 DJ D.1 i3 

IG-h r j^hVj^ fu tl Id J d ib] n^ aim) D.4 «E DJ 1.5 «t 

iat-hr£^£>fu<ll]^d lilDn^JcrEh 1.1 IE D.4 DJ « 

LY^z hEifaiCE*ujfu<lkjd CtDn^JOEh DJ «3 D.4 D.1 «1 

Lh^EnaDdrfucllDjd^tan^acre) DJ 11 D.l U « t 

l-4ir SAV nU* - fi rextfli »r n » nrf^« m >t< r1 jI 4frrft^ V 31 D 364 31 D nj nj 

1-far SAV nU* - f4 rextfli »r htt< r of rft* /'^^ ' ICE 14E3 1«E u hj 

l-4ir SAV nU* - fa rextH] or f« j4Eini D99 ffrrft* '""' 1K1 23EG 344E 3t4l 31E9 

14-hrEAV raUD ^t^f^ H 30 H H 30 

IGD-hrSAVrjUfriii^^f' 34 30 3fl 3fl 30 

LY^z hEifa^CE*UJSAV raUD 4lf rft= :^^ 3HE 23flG 3HE 3HE 23flG 

Ih^E ira »d^ SAV r^th tff^ft'P^ lETl U19 lETl lETl U19 

FuEl-b«d JEpdi -fnrEJtflDarna suifj ce ■ Jtcrlal CftiiE OJ «4 OJ nj hj 

FuEl-b<d Jcpdi -fnrEJtflDar klcr (ftii OJ 14 0.4 na hj 

FuEl-b«d JE^di - fare Jtfloa r fE >di Erm*xx lift] 0.4 «E 0.5 OJ «E 

D« J J fu tl m DlxbJ rf of EXbcUon (K^ aS 3E aS aS 3E 

D«jJfuElh«JtCDBtEBHBtiVlb'^ 1131 HIS IHfl IH^ HOI 

Lh^Efuclhc^tnntEntCBturlb/^ 111] HH Itll 3241 Hll 

E>n*pr hJJ«h«l|httft} u «E 1.5 1 41 

E >n*pr huk JEn xl^ nrff' h 1 Mil « 114 « 121 MK 

FtaEC>n*prfu<lk^d - dUncbr h ¥j-fei cli Ct4B4 j crel 1 *3 4.3 EJ 14 

F»hArm*lxtijn ctntEnt^u:^ IH l«i IH IH l«i 

^"Biuwii, J t: , lad^ D ttrbniH l^kh ^urfjir Jurl lu^lin^i in J prr^icLzJ fir: hrhiTKo fur b^tirliLiiin lypn in ihr Nuclbcn (Utck^UcvK- 
Uinri. lUri. Pf LiL£ rBJT-15E O^^kn, LTT U S EhpC cF A^riL^llur^, Fcotil 9crviL^, Inlmncvilu RcuktuH ^EiLvn t^ 

^vIvcflcT, T V.' ,unJ R Vf Wcin N^l Fv:l chKTucL:riilfr.i uTAiuIil plnl-i^^i ich un J iiKvliLfJ pbnL Lummunvly rtammAhilily hy RiMkr- 
mcl^H riHHJEl TiuJiun Jiiun^h uJ Bubdny ^^^^-407 

^luwn, J t: I^TCl RAIiud L>f lurfWcc KTtL Ea b^lumt Tuc tvmmdD riAr futli FLictd 9li£^c H I D I - I<l5 

^'>Jurum, R A I^K^ PErJicCinp y il Jflr^ HcHltrv id hbLL ipr^r Turrwli in A IiiLl ELc^ ZJULt PNUi -4^1 P^rtLm^GR U^ Utpl ir\ A^rHm\- 

lucr, F4jr^iL SnviLr^ PiLifli Ncolhwril Fconl mmA Rix^ Expnimciil ^Ibl ID p 

"Albni, F A \f7h Eilimuln^ rviMfirc hrl^viuc udtfTtcti Ocn Trcli Rep INT-^D Ct^m Uuh LJ 9 Dtpl Lif A^i^i^uIUjc^ Furcii S^tvl^^^ 
iDlbmuuDCriiD Fureit ynJ RunprEKpcrimcnLSluliiKi ^2 p. 

^Fcvtil fluur rvui ^ncrillv clidncJ JulTur minLrjl ujil 
Thckc KTC <L>^^L4inly ubrJ^FiLll viluc:\ Jiir FulI iiiublur: 

PfOTEzVAluU Th^ At FutL riDtMiriiLm pfayit Fuel mLiJtIi mt ekiI JirccJy cLimpdrahIc mlh Lbc FLwI Ui^hweli^L Ailt FutI mLidtli bccaur diFJcr- 
tm mHbAdi «cirvf d EvciLMKib iumt TkI pcupcrtm. 
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Aff cmdk C Mctkadak^ Fa r ; ledictm^ f Ire b eh ar bi 

Thij App«ndi:f { aminis i [Iditiimi 1 d^ttilf f or du m^tliDdDla gy « ^Iiide d m Su f ire beluvicr mod^l 
ftnutor^ section tiid rt^pj lifted h££( EDix^spcrLdiTiflLrteps ALthit i^ectian^ 7| Tli^ o^^ivRROS 
e^Sjima^) tiwi DvtJill ^ "'Lf (i^UfXiinjil nf tr ta ftiE E^*rt.*d iire beliivioj Witlitht ^MCEptianrf Behive- 
Phiso , tlif uiDdelF pre Eemf d lie» re qojT^ thit x^ntj tx^ enteie d hl loetriE ni^ds , c anveisum f tctorf tx^ 
li£hd HI Appendic D 

1 . In tdditioiL tD tlie fuf 1 tnDdelf pre Eentf d in App endic B ^ I miDiti€J of othez fud tc e fuel n^ntj luve 
b^cn pixbliflu d for bciEc tl blich spruce forests ui AksliL' 

2 Far tli^ f ire b ehiviDi mode If to fiiQctici^ EoiT^ctly ,iinit5 imut be irgiit tf l4 gM for c uiopy bulh den- 
sity |C"ifIJl ^meters iar c uujpy bise h*i^it (t-'i^ j^ ^ *^id tgfcaf or f ni* c uiopy fue 1 bidmg (Wi\) Tlit defi- 
i^AiDnfor U',i uic Icdf s bve inddeid CLDopyfiuB JtsE Hun ^mch m diunetei" 

3 Tliree meifiiref of fuif tee fire beluviDi uc i^ qiifc d fimn Beluv^Plif^ NOb~( J^S^^nui ^^^ >^ F^^ 
mutual ( JiPAi^ J J r *^id J" LJ I J'U 4,,;^.^ J loelecttiuse mt i sure e from tlit B*hive PIueS meim TDn*vi- 
E^h to Quf menu , on the nunLpig^ af B^hivePluE^ apendu "Cmif i^ire " meiin, f e le ct "^odult £flec- 
tion", OLen c b£h antlu "aptiimE''bun[>iL coire sp ondrng ^Tith Oie ""Sorfice Fir« £p»*d"lie i dmg, tliok 
click the "aulp^TtE"tib ind 



iel£ct^^5uEf4{« Rite of 
Spn4d"/"HeilperUii4. 
Are*"Tind'TMehn£ hit^n- 
Jity''{Fl^ IJ] If the for*Jt 
f box c ontt inj 4 niDS4K of fux- 
f u « lULt^Tiili fTith differenc e f 
m e ]fpe cte d f ir« b etuwr ,the 
t^o-dnnensiontl e^^ <!« d 
ifd^id f e ttiire Elunildb^ se- 
lected fiain the "F^luid 
Mouture "t*b jiThich If la- 
citedmthe '^^imfice Fir« 
Sp£eid"aptian|Fie 1J>_ "Iluff 
fe4tar« reqax^j du nfcr tD 
u'^it tTTD fae liuode If uid the 
leiitme cotu for « 4ch fiul 
t^E |sef AppenducB} Tiuf 
fctfnre ic c ounb f or diff er- 



ht^ i4-^n ^JV^ Crrrfrv | iV 



|.ii.>^ 



P4hri 





r? bEhkO-iJ^ 




r ^■— ■■-1^ 




r ^bJ ■ [— ^— ■■r-i-i 




Figure II Fdc bcbu^hir iiulpUl ie^ILmi^ I 

bJLliibcPlui^ 







? Tii^ii-diKniLilihd^xpExLdJ iflhcud 



encef m HL^^^zii^vb etir^ «n tiv d fuif tc e fu^ ityp^ s The preduted FJ-Jnu^idvif bise d on the fuelniDdel 
witli the higbe ft pre di£ tf d F'JJ_>^j^^ ind c ui prodoc e nui It idmg ze foltf if duifuelmod^lanlyiepreifntf 
t nn^llp Ditioii of the totil tre^. 



4 The crown fir« irutii turn enter ii pr^ die tf tlu P'tJ^^^j^^fHtL^sstiy to ignite c imapy fuelf bif e d on CFUt 
ind fa Inr mDisture i onl*nt | J ^jVflLIp tlun^i J ^jWCii generi J^ h*ld c mifttnl , is it if m thif r*p ort , diuj 
in^t uig CiTN dke \>nfy c inapy me tfure tlut e vikute e tli« p otentul af i^Un^^rAvv^ ignite ctn^py fuelf 



£cuU,J bi_,indR EBbh^yn lUUS ELdn JanJ Tlmf ksliiL-ikh fUc] rvUdpt^ ■ TlMl^EkUiiM >ti| Trih Uid Ii^IlI Ivftfrtrli^l^ ^irJu-r Tdc iprtf^J 
tDDdcL Qeu. TclB bcp ILUH9-IS3 FrntrnlLD^CD US De^ DrXplnllurri. F^nL ^v^ieU. luL^ UiiudUjid KciculI ^UjUud 72 p 

^[Zritmi, E. D , uJ k E ViLoiDck lUUb! 1 hznir ptvtii 4ctici Tnr i^unllF^ing nHlumI faLl^ Vtrlumr Ifc hLuEk bfmjcr uad v^ilc ■ 
i^luiJ. PME-hll BuE4E ID NjLx^jI V^iI J rirr CiKirJEiJCELr tlciiup, ^■[iiinil lDLcri(LnEj ^irrCznlcr 4] ^ 

^UfIm^Q J.U F AlrjjnJrr fl M h^uLliin, C N ELcfnn, U D Fbnniyun, E Vf Tmyhrr ^ Lituk, J A Mhdd, D R M^rllcy, U E 
Uirrr^^C \ Ditj^m^lcT Vf QluLr M Ct Cnjy, idJ K X LuDDbllk 2^A Ciuvn Fire hc^^ iuue id u miriLrrn jkL pine— hLuL bfmju 



"FT"- 



fnrciL Cj 



■ If hrirckl Hc^un-h 



li^^-lthn 
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The f^Li-^if^i^vnt^de d to igi^^ cuiopy fuels if ciUedtli^ critiE il i'ii |i'iicj) ~ mdii expreEfsdif 

^""-L ss J 

^hei« CiJJ f is DM tfiir*d ii m*tflrE T ^"AK^ IS set to 100% ^uidMJf^ii reported mkWAii Foi tlusmadelto 
fumtunpiDp ei|y m foe Is witli i Ioit T^Uii^ siuh *s bltck spiac e f ar^ ft , i mmjuiaiiL i'Uu slioiild be iised 
This cinifn fme u^AitiDii cntem ^is d^ve lope d for fare sts irdh t distxLct gip b etiv e^n the cuuipyfiifls 
tiid sinf tE e fuf Is By ntue af the mode 1, * sttiidwidii Ioit L'UJ i would si^ipoit i croiiiLfMe even if 
{'Uh^ltTikv ^Tis eqatltD zero Snue thij is nntpofsiblt , i nmumuxa J'lir > EUDderhte s avere stiuiP.tE s ui 
ciDTfTifire activity ^Th en f.'JJI J IS 1d^ A minmiiDi MJr^ af 2 3 DtufUsec mxs dioseii be ciiiii itpiaduccd 
the be St c DiTflitiDii b etire^n Db serve d tiid pre dicte d fire typ^ s me i sine d ni thij study 

i Tlus ftep reqi.ixe s i e Dtuptxisan of MJ^^^^^^ c i kiilite d srith BehivePliu 3 mst^p livithtlie i'iJ^jCiL- 

CTilit^d m st^p 4 

t|If I'L/iufiu? is < I'li^j.the pre dieted fire typ^ u i suif tee fire ULd B^hive Fhiso f ire behiviDi EnA 
puts lepre s<nt *^*cte d fire behivusr (iflJ.V^ij^j^ = i^.\;^^,^ md i'iJ*^ ^^^ = i^Ut^^ti. ^ J 
b)Ii tlif i'fJ^^h^exE^fds the J'LTfj.igratianof c inapy fue Is iv ill oc cur md mhse ^ent ftep s sliould 
I] e f a llDsre d ta deteimme the typ^ af crosni f ire uid e ]^e cte d fire b^hiviai. 

6 hi this step the KO^^foi tn tctiTC cnmnfire (^^SAyni^i i£ c ikulitcd nsmg thf ictive cioimfiEB 
spieidmadel Tli^ inDdel is ^ivul is 

^heie KO^Am^' IS roe ifujf d m ui^t^rsAiiiu , L^n? is tlu 10-meter iTXLd spe e d {kmJhrl uid mast b e ^^iter 
thin zeia , ZJi' J'M IS the d^id l-ln fu^luiDistore c antent *s * p«c ent , uid p .jOie CDlKlanli? equal 1o 

II 02, Q 90, 19, aulO 17, respective tf To convert die 20 -f oot wmd spe e d ta die lO-metenrmd 

spe e d, mult^l^ tlie 20-fa ot wmd by 1 li 

7 The crown fire spieid aiterit |JiOSjJ""^usB d m c onjunctian witli the croimfire initiitian criteni tn 
dfetemune fire t^e , is 



^here Cl3D u meisuied m kgAn tnd i^^, is reported m meters /mm KO^j desaihes tlie ivhmTTvum^ 
HO^^iftv necessuyto si^^oit ui ictive cioifiLfMe given tlie c uiopy foe 1 c onditions . 

G hi this step iTO^ IS ccn^ ucd igimst ^^^i^^.ctlculitedinftep 6 

t) If ^^S^^ii^< HOSu.the pre dieted fire type is t pissive ciosm f ire , sa loi^is I'LI^^^^kv^ eietter 
tlun J'fJc? Tliepissi^e ciDSfnfire spie id model is used tD ctlculite tlie /{L^^^f or « p issive 
cioimfire (i^^^^^^^ wluch u use d ta lepie sent HC^^ibiouY Tliepissive ciosmfire spre id model u 
4]^ess4d*s 

ivlure ROS^^isftvis lepHrtcdxLiiutersAmnind C^Cis the cifaium for ictDie cxainui^ gwenby 

the C^Cis 1 ntio.if ft is ibavc one, it mdicites i [iawnfire,viluesbetiveenO md 1 suggest tlie de- 
gcee of fire intensity (iptssive croiiiLfire cmitngc fiam oc c isionil taKhmg to ne tx c aii^letE 
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^nvDhrtnuiit of tlu f *nDp7 fiu 1j} Tht C4C if iiitd Ileie is iidt^i proxy of tlu fnctionof tlu cm- 
opy bnnu d duru^ I p I Ef ive {icmiLfMe |CMJ) Tivd ft«pE ii« r^qiixed Firft tli^ uiis e cd Emopyfii- 
elf coimimEddaringipisEivE cr[mnfirfl (VI-^^^^e EstmnUd from H.vbts e d an the f oILs^inE 
loadel 

where batli t^,Y*^ ^Fmtfw*^^ gKflii ie tgAn" Where VV^is tlit totil nitEf f me c tnapy fiw li ^ tV^^^^iv 
If the uuff af ^S,v e ]^e Ete d to b e CDiifiiined m the f luiiAg frort af n pissn'^ {loifiLfire The temi b] 
eqi.i*lf D ? uid repre f eiitf tlif propoi^iDii of fALe Emopyfuelf c Diifume d QTiruig tii jctue Eiawnfire' 
Thfi temi {CAC * b2 ^ Fa3) rcpns«itf Ou f^^'lFdmskc i pifsrre ciD^mfire Trhirhii defined if t fm 
irhcre betfreen !□ tnd ?Oft af the cuiopy if burned Wdhin tli^ Cl'U tenn, b-^ eqatlf ? uid ^^ 
eqi.i*lf 1 Ihey ue coi^intj thit scile tli^ {.A{. to t unmb^T between 1 uid D ? to reprefent the 
define diti^ of CJ'Udurmgipiffnre croimfire 

Se Eond, FLf ^^^^ if EilrolitEdir^the Mi mode 1 thit mcludef tli^ contiibiitianDf finfic^ mdcuL- 
opyfiuls Ihif uiodf 1 if bisf d on in alder J^LTuiDder'' tndivLf inoddiid tD mcliide Ou rebtvie con- 
tiftntiDiu of furfice uid cuLopy fue 1j 

'-■ ' fin 

FUya.'ffiw^ i^V^^^^^ ^^^^ ^^ ^ * c ombiniticn of thf iFH4_>,if^xE^E*kiilitedfrDuiBfluveFhifJ, 
mdthe HFA of the e mopy fiuls ( Whm\f ^ ifi i^^.vJi^ if meifure d m meters Aum , uid Whmvf^if 
nu ifund m lugAn' The J'li^Avr^rf or t ptsf m crown fir^ li equilto i'U^^LV 

b] If WO.^-vuiv^ KCX^jjthe predicte d f IT* tjT^ i* tnictir* cro^mfire- C^ *l€ nil Img fire b^hiviarfor m 
Lctvie dawn fire if fnuiltxto the proc^sf farpisfive ciD^mfiref HO^^^lu^^^ c tkuM^d xl ftcp 6 
md IS nf e d to repifstnt KO^^,^,^ 

To Eikultte die I'Ui^_frj^for vi ^iXxxb croimfki.thc UIM^u^^y,^ c iknltte d from B^luve Fhif J must 
be c mubme d witli the UFA of die cmopyfiulj (^a^^i"* ift Thif iivo href two ftepf Fmsttheper- 

E«itte^ of tlif cuiopy fuelf c Emjiime d darmg m i^tvie crawnfire (^AfULh^if c ftimtte d frain VVfr 
bif^d on the fallDmnginod^l 

where bodi VVHUid ^^vulv^^ nwifiire d in k^Aii' , ^'.^^i^ « ?<ulf the mtfs of IVjYCDnjiimed darmg ui 
Lctvie czawnfirCjind bj(D ^0) icpic suUf tlu piapaitiDn af U]^ e j^e cted to li e cansnincd' 

Se Eond, ^^.4^^^ If th«i f ikuJite d nsmg die Fi.Jmadel 



fiD 

where FL/Adiiwif reporte d m t Win Tli* FLfc^mnifDr ictvie crawn fires is eqnilto yUAHm- 



^^Tum, Cl M l^t^ CuoibuiiliUn ur rbiU r«:lA Pi^i d I -R^ in F>:*cdl frc Lunlmltadw: J^cJiLk* Mcanw-Hill, N rw V UrL^ T4Y 
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Appendix 1^. i rr^Ff^'i/mfCrii Luii\eriri^n faitor^ 



Enibh ubR nuklplcJkr E ^ u jfa ■< trie vnt 

feet a 30 4^ m«t£J3 



c 3 441 kVPjH 

■ph 1 ea» kmjkr 

<&jlnXhr I.I3S3 mctcr^Bln 

h^ 1 E a 2 kiW 

BbJjb 2 32E kj^kl 
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